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A MIDDLE PLEISTOCENE VERTEBRRATE FOSSIL ASSEMBLAGE FROM
CATHEDRAL CAVE, NARACOORTE, SOUTH AUSTRALIA

by Strvin P Brown" & Roprrick T, WeLLs'

Summary

Brown, 8, P & Wispia. BT 20000, A Middle Pleistocene vertebrate Tossal sssembluge from Cuthedral Cave,
MNanscoorte, South Austialio, Tras, B Soc, S, Assr, 124 (20, 91-104, 30 November, 2000,

Lacated e the Namcoorte Caves Conseryation Park. Cathedal Cive represents pne of the wiore fossil-rich
vertebrate sites within the region, An analysis of the gealogy and palicontalogy ol the fossil assembluge,
coupled with Usseries dating, has enabled o reconstruction af both the aecamubiation modes snd the proximil
covaronpment betweern abont ZROG000 and TAHOOO0 yeuars apo, during the Middle Pleistocenc, A pittall wap T
sugeested s the primary mechanism Tor collecting animals whose remains became incorporided in the deposit,
Fhe Lauma indicanes an environment dominated by Large herbivores inhabiting a grassy vpen forest or woodland

With Tie suggestion of wrdity.

Ky Worns Mavacoorte, Cathedral Cave, fossil aesemiblage, U-series datimg, taphomomy. Middle Plastocenc,

Pl (eap.

Introduction

The  Oligo-Miocene  limestone  (Naracoorte
Member of the Gambier Limestme) underlying
much of the Narieoorte region conbinms an exlensiye
system of caves well known for their fossil content.
T'he best studied are the richly fossililerous deposits
in Victorig Fossil Cave (e.g, Smith 1971, 1972,
1976: Van Tets & Smith 1974 Wells 1975; Tyler
1977 Wells er al. 19840 Tlowever, Tiltle is known
about the Fossil content of other ciaves in the region.
Ongaing  geochronologicul und  palveontwlogicul
rescch (AylTe & Veelr T988: Aylifte ef al. 199%;
Muoriarly of al. 20000 has encompassed many ‘new”
fussililerous cave sites. The Fossil Chamber m
Cathedral Cave is one such site (Fig. 1). The present
study presents a detailed geological, taphonomic
aned Gaonal wnalysis of the Cathedeal Cave [ossil
deposit.

Materials and Methods

Geolopye stratigraphy and sedinrentology

A survey duatum was established on i limestone
hlock mclose proximity o the sediment cone i the
Fossil Chainber (Fig, 2). The sediment il wis
systematically probed witho o 1 m long 10 mm
digmerer rod 1o locate subsurfoce limestone blocks
ACTS s diameter soil adger was then tsed o
sample the sediment wa depth of 20m avoiding the
huricd blocks. Auger holes were spiced . 5 m

Sehvmd ol Hiakogical Serencetss Plindees Uiniversity o Sonth
Avstigha, GPO Bos 2HH0 Adelyde SA - SO0T L omails
steyer brown e linders e

infervals across the sediment (1l Each bore hole wis
sampled ab HF cm ancrements and a subsurlace
stratigraphy constructed. AlL depths o datam were
measurcd. A sample ol sediment fram each 10 ¢m
interval was pleed o wclear shap-lock plastic bag
and Jubelled with the suger hole locution and depth,
Sumples were returned w The Flinders University of
South Australin: and scored for sedinment colour
(Munsell colour charts), clay content, caleiun
carbonale content, grinm size und sorting (following
the procedures of Pay 1963), and grain morphology
(MeCollongh siand wige).

Pralaeonitology

Access o the Fossil Chamber wis vida dug crawl
way approximately 1200 m in length (Frg. 1)
FExcavation ol fossiliferous sediments was Carried ool
over a three-month penod o April TYO8, Two pits
were excavated within the Foassil Chamber (Fig. 2),
The fiest (PicA) measured 228 m & E5 m 2 076 m and
the second (Pit By measured 226 mox 220 m s 104 m,

Sediment was carelully  excavated along  the
hedding  planes using towels, dental picks aod
brushes. Fxposed lossils were lelt i st while the
following dati were collected: the depth below,
distance . and direction [rom datuni; (he dip and
hearing ol the specimens, A sighting compass. lipe
measure and o line level were used 1o accomplish
this. Speeimens were then removed  from the
sediments and transported o the Taborory where
they were cleaned and stabilised with & polyvinyl
hutyrate (Mowital®, Hoechst). Due o the difticuly
of removing sediment fom the eave (0 was dry
sereencd on site using 5 mm mesh sieves,
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Taphonrontic analysis

Each specimen was identificd where possible to
species or genus and clement type. It was then
cxantined for breakage pattern, presence of predator
marks, abrasions, weathering and any other
noticeable surlace modifications (root etching,
burning, colour alteration). Breakage patterns were
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classified as irregular perpendicular, crenulated,
spiral and compression following Lyman (1994) and
Marshall (1989). Characterisation of weathering
stages follows Behrensmeyer (1978).

Following Andrews (1990), all large nuunmal
skeletal elements were counted (Ni) and their
relative abundance (Ri) calculated. The relative

Entrance

Fig. [. Map of Cathedral Cave, Naracoorte, showing the position of the study site. Modilied from Cave Exploration Group

of South Australia surveyed map of Cathedral Cave.
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abundance counts were hased on the relationship
hetween the Nioothe expected numbers of cach
clement (Ei) within o complele skelewn, und rhe
minimum aumber of individuals. (MND, This s
stnmased ass

N X 00
(MNI)(Ei)

Ri % =

The MNI was produced by submming the inost
abundant skeletal clement referrable 10 the tixon in
question and dividimg (his by the number represented
ia complete skeleton. These results were then
totalled o give an overall large mammal MNL
Species MNT were based primarily on the number ol
craniodental specimens. us these contain the species-
specilic chareters, while MNI valoes Tor genera
ware based on elements, pstially post-cranial, which
could not pe identilicd o species level, B owas
caledlated by multiplying the MINI by the number of
cuch clement type present an u complete skeleton,
The Rod Kangaroo, Macropus mfis (Desmavrest,
1922) was used as the comparator skeleton loc 1
calenlafions. To enhance accuracy, caudid vertehrae
were excluded from these caleolutions, as there is
considerable variation in the number ot tnl verehrae
Berweei species,

Results

Caye seelinints
Sedimients accumulated as o simple cone beneulh a

solilary ool eatrnee now choked with sediment,
limestone hlocks and caleie Tormation, Within the
come, Tour sedimentary unils were eisily wentilied
(designated 1.2, 3 and 4) on the busis of calour: All
units consist ol uartz sands with variable qoantities
ul admized clay (Table 1), Carbonaceous material is
dhundant i Units | oand 20 sparse in Unit 3 and
ihsent from Unit 4. Vertehrale Tossils were recovered
From all units with the exeeption of Unir < Units |
2 and 1 oare contfnuous throaghout the Fossil
Chamber, Unit 3 is restricted (o the distal regions of
the sediment c¢one. AlL sediments have similar
churacteristics ol grain size (g, 3) and shape, and
cliy content. Sedurmient eolour was unique for each
uiml,

Crealivanelogy

Three  U-series  dates on calene  deposity
mierlayered with the Tossiliferous seduneats
Cathedral Cave were reported by Aylitle e al,
(1998), These uges dlong with an additional date (¢
FC BS-4) obtained during this study are presented in
Tuble 2. A small quantity ol” bone wis  [ound
deposited within the Towstone lavers, Al sedimeit
units (1 o 4) Jie beneath the Mowstone stricture
(CCEC FS-2) dated ar 159.2 + 2.2 ka. A flowstone
(COFC FS-3) dinted a 2792 7,2 ki hes helow Uni
3 while overlying  Uinit 4 The  stratigraphic
relationship between the sedimentary anits and the
daled Mowstones is shown in Fig, 2

% Limestone

. Spelcothem

Im

Fig, 2

279k
399 ka

secton of the Cathedral Cave Forstl Chipnber showing the steatizraphy, dited speleatheiis, the position ol e

exvivation pits wnd the logation o the ditum. Verlebste fossils were recavered Tron sedimentary Eroits b2 gmd 3
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Palaconiology
ASSOCIATION AND» ARTICULATION

During excavation it was cevident that soime bones
were cither in association or articulation.

All ol the associated specimens were from either
extinet  (Procopiodon.  Sthenuruy)  or  extanl
(Macropus) species of kangaroos. Based on MNI
alewlations, parts of five (3 Stlienierns spp., |
Procoprodon sp. and 1 Macropus <p.) individuals
were Tound in association representing 2.8% of the
total number ol specimens recovered.

Figure 4 shows an articulated specimen io sira.
Articulated material represented 1.6% of the total

S. P BROWN & R.T. WELLS

specimens include both extinet (Sthennrus gilli
Merrilees, 1965, one individual) and exiunt
(Macropus sp., one individual) kangaroos and an
extunt bandicoot (Isoadon sp., one individual). The
discovery ol the articulated purtial skeleton ol 8.
eilli s the first ever recovered and will be
deseribed elsewhere, The articulated bandicoot
skeleton was encased within g mass of caleite. The
arrangement ol its bones was not consistent with
an owl pellet.

BREAKAGE PATTERNS
Figure 5 shows the distribution ol breakuge

number of specimens recovered. Articulated  patterns for the total Tossil assemblage.
TaBLL 1, Charactesistics of sedimentary waits within the Cathedral Cave Fossil Chamber.
Unit Clay CaCO? Sand Sediment colour Sand colour Grain
Nu. % G b5 Munscll Munsell shape
! 8.7 5 80.3 ‘cllowish red Reddish yellow SR-SA
5YRS/8 SYR6/
2 0.5 7.1 86.4 Durk red Yellowish red SR-SA
25YRYS SYRA/S
3 X2 3 88.8 Reddish yellow: Very pale brown SR-SA
5YRG/Y TOYRSE/2
+ 8.9 25 888 Very pale brawn Very pale brown SR-SA
HOYREM 1OYRR/3
Sand colour reters 1o the colour of dry sediment alter removul ol the clays.
Grain shape: SA = suh-angular; SR = sub-ronnded.
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Ifig. 3. Geain size distribution of all sediment units from the Cathedral Cave Fossil Chinnhier. Alphabetical prefises refor W

exeavation pit and the sediment unit number follows.
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TABLE 2. Sumnary of U/Th dates on calcite deposits in Cathedral Cave Fessil Chamber:

Code number Date (ka) Comments
CC FC FS-4 95.2+13 Overlies Units 1, 2 and 3, Pit B.
CCIC FS-2 1592 £2.2 Overlying all sedimentary units; provides minimum age of fauna;

sediment influx ceases

S =g /A

CC FC FS-3
-1 399+ 19

CC FC St

Underlies fossil hearing sediments; gives maximura age for Units 1, 2 and 3
Provides absolute maximum age of fauna

Dates and sample code numbers from Ayliffe ¢ af. (1998) and Ayliffe (pers. comm. 1998). Cade number abbreviutions:
CC, Cathedral Cave: FC, Fossil Chamber: FS, flowstlone; St, stalactite.

Figo 40 An exaruple ol one ol the aniculated specimens in
sie i the Cathedral Cave fossil deposit. This farge
mucropodine vertebral eolums (cervical to sacral
vertebrae) including some pelvie elements, was retrieved
intact. Scale bar = 10 em.

Approximately haif ol all specimens collected (48%)
were enlire (i.¢. no breakuge): another 25% showed
evidence of clean recent breakage during excavation
and/or removal. The remainder showed breakage
patterns ol more ancient origin  that included
irregular perpendicular (22.5%), crenulated (2.3%),
spiral fracture (1.4%) and compression (0.8%). The
majority of compression fractured specimens were
concentrated in the lower Unit 3.

PREDATION AND SCAVENGING

Bone damage caused by predation or scuvenging
(including surface markings such as punclure
wounds und ¢renulated gnaw damage) was evident
on 2.5% of specimens. Predation or scavenging
damage was restricted to bones ol kangaroos ol the
genus Macropus with an estimated body mass ol less
than 60 kg. None of the very large extinct marsupial
species (¢.g. Zyvgomarnrus, Procoptodon) exhibited
predator damage.

SURFACE FEATURES

Few specimens from the Cathedral Cave Tossil
assemblage showed evidence of burning. Burning is
commonly recognised by the carbonisation of the
bone collagen. discolouring the bone to bluck
(charring) or producing a chalky white texture from
prolonged  cxposure o high  lemperatures
(caleination) (Brain 1981).

A few long bone Tragments had o uniform decp
brown surlace discoloration that in places penetruted
into the caneellous core. Specimens from swamp
sites such as Rocky River on Kanguroo Islund show
similar discoloration.

No evidence ol root eichings or abrasions wus
found on any specimen Trom the Tossil sample. Some
‘pseudo-abrasion” patterns  were observed (i.e.
abraded cancellous bone), but these were interpreted
s preparation dumage.

Few specimens showed cvidence of sub-uerial
weathering,  Figure 6 shows  the  [requency
distribution of bone weatheting with the vast
majority of specimens categorised s weathering
stage O,
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SKELETAL FLEMENT ABUNDANCES
The skeletat clement  abundances for  lorge

tammals {ron cach fossihferous sedimentary vnit in

cach pit are presented in Table 3. On average, the

relative abundances (mean Ri%) of skeletal clements
representing large mammals are between 4.3% and
6.3% _ The highest relative :abundunce values are for
mandibles Guean of 19.67), lemora (THE%) and
tibiae (12.4%% ). The lowest mean relative abundance

IS 545 @1.pP

E Cren.

| Comp.
ORec/unk
B Spiral
1 None

Fig. 5 Distnbiion of the various breakage patterns
ahserved on the entire Cathedral Cave Tossil sample (N =
5435). Abbreviations: 1. P irregular perpendicular, Cren.,
crenulwied, Comp., compression, Rec/unk.. recent (post
depasitionul) or unkmown damage.
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values obtained are for phalianges (0.7%). carpals
(0.60%) and metacarpals (0.29%), Although the
absolute numbers ol vertehrue und ribs are the
highest Tor most units, their relative sbundances are
close to the meun.

Seecies MNI
Tables 4 and 5 show the MNI values for cach
species identitied Tron the Cathedral Cave fossil
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Fig. 6. TFrequency distribution nf specimens displuying

characteristics ol the wvarious  weathering  stuges
tlollowing Behirensmeyer 1078) from the Cathedral Cave
lossil assemblage,

TapL© A Larye unnnal skeletal element abundance (No. ) ond relative abundonee (Ri% ) from both excavation pies and all
Sfossiliferoms sedimewiary wnits in the Cathiedral Cave Fossil Chanther, Naracoorte.

Pit B B A B A

it 3 2 2 | | Meun
Element No. Ri% No. Ri% No.  Ri% No.  Ri% No. Ri% Ri%
Skulls B 1201 3 7.5 1 7.7 1 11.1 {] (.0 1.7
Masillae 4 6.1 ] 13.4 | 38 | 3.6 0 0.0 59
Aandibles 13 1.7 5. 27.5 4 15.3 3 16.7 3 18.8 19.6
Individual teeih bY] 1.8 0O (1< 13 2.9 {} 0.4 5 1.4 1.2
Vertehrae 46 32 6l 3.6 v 34 13 53 18 8.3 0.0
Ribs 24 28 21 2.0 143 3.0 3 1.2 12 58 3.0
Scapulae 4 6.l 1 1.3 0 o ! 5.5 1 6.3 338
umeri 3 4.5 4 5.0 | 38 | o) 1 0.3 5.0
Radii 3 4.5 3 3.8 2 7.7 [} (0 3 18.8 7.0
Ulnae | 1.5 4 30 | 38 2 1.1 | 6.3 5.5
Curpals 0 0.0 () (.0 | 0.5 {} [AX4] 3 2.7 0.6
Metacurpitls 0 0.0 0 0.0 | 0.8 0 0.0 3] 0.0 0.2
Iefvic elements 13 49 9 3.8 R 249 3 4.2 | 1.6 35
Femora 16 212 b 11.3 i 73 i} r.0 A 12.5 11.1
Tihiae L 16.7 0O 7.5 | 3.8 5 278 1 0.3 124
Fibulawe 2 3.0 | 1.3 | 38 i 1.1 | 6.3 5.1
Tursnls 10 2.2 7 1.3 3 2.7 ] (0 3 27 1R
Metduirsals 12 4.9 16 3.0 5 4.8 } 0.0 | 1.6 3.3
Phulanges 12 0.7 2 (L6 b 1.1 2 04 4 .9 0.7
Tofals 1R8 196 74 37 60
Mean Ri¢. 6.3 54 4.4 5.6 3.0
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assemblage. A total ol 103 Lirge mammal and 107
simall verlebrate individuals s represented by the
fossit collection, The most comnion species wis the
FEastern Grey Kangaron, Macropus giganieas (Shaw,
1789). In total, kangaroos of the sub-fannly
Macropodinae are the most frequently represented
species (49.5%), lollowed by those ol the extinet
Sthenurinae (37.94%). The most prevalent small
nrunmal species were rodents.

SPECIES ABLUNDANCES

Figure 7 shows the proportions ol cach large
manmial species within the entire Tossil sample
hased on MNI villues, Herbivores are represented by
97.15 al all Targe mammal fossils, Approxinsately
hall (51.5%) of herbivores i the deposit are exlant
Kangaron species of the genera Mucropus and
Wallabia, Macropus spp. dominate the grazing
niche, while the extiner sthenurine kangaroos
13749 ) along with Weldlabia hicolor (Desmaresd,
FRO4) make up the magority of browsing herbivores,

aor

Large carnivores make up only 3% ol the total Fauna.

BODY MASS DISTRIBIFION

Figure 8 displavs the body mass distribution for
large mammals (5 Kkg). Body mass estimales were
obtained from Calaby (1993), Jones (1995), Lee &
Ward (1989), Merchant (1995), Muorray (1984, 1991).
Poole (1995), Rounsevell & Mooney (1995), Wells
(1995) and Wroe of al. (1999) using muximum male
weights, The Jarge mammal distribution shows w high
frequency of individuals weighing between 5 and 20
kg and hetween 40 and 60 kg, Very few very large
individuuls (>100 kg) we represented 1 the fossil
deposit,

MAMMAL HANITATS

Table 6 shows the preferred or inlerred habitats ol
all the mammal species represented in the Cathedral
Cave Tossil assemblage. The mujority ol species
inhabited an open Torest or woodland environment.
Some species are knawn to cccupy a wide runge ol
present day habitts and. consequently, wre  Jess
informative, Zvgamaturns trilobns (Macleay, 185%)
has been suggested by Murray (1984) 1o have

Tasae 4 Mininuna wenaber of individuals (NIND far foree manuials frion afl fossitiferens sedimentary units, Carhedral

Cerve, Nuvainn e,

It A A 3 [ R
it | 2 [ 2 3
Thvtacinus cynoceplialn i

ot Phylacinidae MNI |
Lasicrliinuy kinifrons | |
Vombatidae Tidet, I |
Torad Vomutidae MNI | | 2
Aiserapus giganicns 2 A 4 10 |
Macropas fagrisens | J 3
Mucrapns sp. Indet. l 3 I 10 6
Walkabic hivolor 2
Tot) Macropodinge MNI 3 7 5 22 14
Sthenuens gilli l l §) R
Sthenurus browaer [ { E i
Sthewuras oveidenialis M i
Sthasno ny sp. et =) 2 2 5 1
Procoptodon golial | |
Toral sthenarimae MNI | o g 15 14
ZNKUesites ieieabis | | | | |
Total Zysomatnrinie MN| I | | I 1
Flivkicodeo connifey | l
Total I hylacoleonidae NMINI I 1
Tolul No. extinet species B } & 8 N
Total No. extant species 2 4 3 3 s
Total No species O 8 3 I 13
Total MNT extinet species 5 5 3 I8 17
Total MNI extant species 3 b { 2 16
Tota) MNT X 13 Y A 33

N Noveophilus layrisii is prosent inhe assembluge bil was recovered during i previous eacavation and the

straligmaphic arigin is unkiwn.
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inhabited wetlands, such as swamps or billabongs
and its diet may have included vegetation growing
along the banks of water holes,

Discussion
Gealogy
Cathedral Cave lies within the Naracoorte East Dune
which contains a series of potential sediment sousces lor
cave fills, including Pleistocene beach-dune, estuarine-

lagoonal and lucustrine facies, wund Pliocene marine and
{luviolucasteine facies (Cook e al. 1977; Grimes 1994),
These sandy fucies, individually or in w combination, are
a likely source for the Cathedral Cave sediments,
although soil formation, leaching and/or mixing makes
it difficult to establish firmly sediment provenance,

The sedimentary units within the Fossil Chamber
appear to be continuous between excavation pits with the
exception of Unit 3, No distinction between sedimentary

TABLE 5. Mininwn namber of iudividuals (MNE) for small nammals, vepriles, amphibians aned birds fron alt jossitiferous
sedimentary wnits, Cathedral Cave, Narucoorte. Indeterminate fimnily or class individuals were not included in 1otal

extinct/extdni species calcitlations.

Pit
Unit

A A B B R

-—
[
-2
)

Sminthopsis mneing
Antechinus fluvipes
Anteehinns sp. ladet.
Phascogale valura
Desvurus viverrinus
Dasyurns wmacnldins
Total Dasyuridae MNI
Perameles bougainville
Perameles guanii
Peranieles sp. Indlel
Peramelidae Indet

Total Peramelidue MNI
Coreartents nanis

Total Phalangeridae MNI
Belttongia pengeitlaia
Potorons platvopy
Potarous tridoctvins
Betiougia sp, ndet.
Totul Potoroidac MNI
Muastavomys fitvens
Pyendomyys anstralis
Psendomyy shortridyi
Notowys mitchelli
Psendouys sp.

Totul Muridae MNI

Aves Indet.

Total Aves MNI

Tiliguo rugosa

Total Reptilia MN]
Linmodynastes sp, Indet,
Tarab Leptoducty idue MNI
Totul No. exhinet species
Total No. extant species
Tonal Ne, species

Tolal MNI extinct species
Total MNT extant species
Tonul MNY
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Brows, S P oaluwsy A Geological and  Palaconiological
Lvwtnation ol ihe laie Pleistocene Cuathedral Cuve Fossil
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The lindere Leversity of South Awstratia (unpub.o.
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Fig. 8. Distritanion of all large mammal species based on
MNI vitlues plotted by weigh classes from the Cathedral
Cave fossil assemblage.

units conbd be niade based upon the grain size distribution
or graun shape. Calcium carbonate and elay content varicd
between the sedimentary units with little sinmilarity with
the sediments ol the region (Brown 1998}, The
variation in calcium carbonute comtent of the cave
sediments may have occurred following incorporation
ol cave limestone via lrenting from the Fossil

Chamber root (Wells et al. 1984). Pleistocene beach
dune facies ure prevalent in the region but are not
interpreted as the source For the Cathedral Cave
sediments due to their very high amount of ¢alcium
carbonate content. Moriarty et af. (2000) suggested
that the cave fills at Naracoorte were sourced from
surfuce soils during periads with a wet climate regime
with abundant vegetation (e, interglacials, stadialy
and interstadials). However, Units 3 and 4 contain
little or no carbonaccous material suggesting that
surface soil development may not be significant
during the deposition of these units and they may have
originated during more arid periods where rainfafl and
vegetation cover were low,

The speleothem dates provide a time Trame and
suggest environmental  canditions under which
sediment accumulated within the Tossit Chamber,
The buried flowstone (CC FC FS-3) gives 4
maximuin age (279.2 = 7.2 ku) tor sediment and
fuuna accumulation in Units |, 2 and 3 and o
minimum age for the undertying Unit 4 sediments.

A U-series date trom near the fower end ol the
Buried stalactite (399 x 19 ka) provides o nuisimuani
age for Unit 4, as hurial of this speleothem had 1o
ocenr following its fornudion.

The speleathem develaped on the upper surtace nl
the sedimient cone, dated ut £59.2 £ 2.2 Ku. provides
a minimum date for cessation ol sediment deposition
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TAW e O Preferved or inferved habitats of nunnnial species recovered fiom the Cathedeal Cave fossit ussemblage,
Newrucoorie,

Species I S H 0. F. W R
Andechinns fluvipes X X 8 X
Swinithrapsis merina X X X X
Dasyurns vivervinas X X X

Dasvirns macnfatus X X X

Sarcophilus harrisif X X N

Thylacinus cynocephatus X X X

Phascogale catura X

Fyoodon obesulns X X X

Pevameles bougainvitle X X N

Perenneles gannii X X X

Benongia penicilluta X X X X

Poworos platyopy X N

Potrorons tridactvlng X X N

Lasioviduns fatifrons b

Macropus gigamens X X X

Mavvopns rifagriseus X N N

Wallabia bicolor X X X X

Sthenarus gith A

Sthennrns brovenet X

Sthenrns vceidensahs X

Praciptedon goliah X X

Cercarieins ganns X hY N
Zyvzonaimns ilobas X X

Thvlucoley carnifex X X

Mustcconiys fiscus X X X N
Pseudamys anstralis X X

Pacwdanys stornidg) X

Natonnys witchelli

X

Data obtained Trom Archer ( 19¥1), Bradley (1995), Christensen (1995), Edgar & Belcher {1995) Fox (1989, 1995), Friend
& Burbidge (1995), Godsell (1995), Happold (1993). Tieinsohn (1900), facman and Phillips (1989). Johnston (1995),
Murray € 1984), Sechack et al. (1989), Tate (1947), Turner & Ward (19951, Walton ¢1988), Watts & Aslin (1981) and Welly
11993), F = Forbs. S = Sawvannah. H = Heath, O.F. = Open forest. W = Woodland and R = Rainlorest,

in the chumber, which probubly oceurred Tollowing
bilockage of the solution wbe entry point. In other
words. the entire Cathedral Cave fauna from Unirs |,
2amd 3 dates berween 2792+ 7.2and 159.2 £ 2.2 ka
corresponding with oxygen 1sotope stages 6.7 and 8
(Shackleton & Opdyke 1973: Murtinson ¢f af. 1987).

Taphououty
ACCUMULATION MODDE(S)

The fossil evidence supports accumulation ol
animals vig o pitfall wap. The low number of
mamnralian carnivores and the scurcity of carnivore
tooth markings and gaaw damage (charactenised by
crenulated breakage patterns), suggest thut the tossils
were not accumnlated by mammalian carnivores and
the chamber was not used as o den or a lair (¢l
Lundetius 1966: Sutcliffe 1970; Brain 1980: ({aynes
(980 Scott & Kiem 1981: Crus-Usibe & Kilem
(904; Skinner ¢f ¢f. 1998). Furlhermare, the absence

of root etehing and the small number of burnt or sub-
aeral weathered bones argue aguinst a surface
asceumulation where animal remains would be casily
accessible o curnivores. The few  specimens
displaving characteristics of cirmivore activily were
mast likely hydraulically transported into the cave
from locations proximal te the entranee or resulted
Trom an entrapped carnivore within the chamber.

Although water transport of animal remains into
the Fossit Chamber may account for some pusi-
mortem  dumage, the alorementioned evidence
suggests that bone accumulation did not aceur by
this meins. All evidenee is consistent with o pitlall
trap.

The deep brown discoloration ol some buones
seemns o conlrast with the paler eolonrs typical ol the
deposit. The deep brown specimens are comparable
(o bones found in swamp deposits at Rocky River on
Kanguaroo Island {Wells er al. 1999) where the colour
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has been adributed 10 mmn uptake or staining.
Perliaips this type of sueface colourig present o
some Cathedral Cave specimens. indicates  Tocal
ponding within the cave system. at o 1ime when
outside conditons ol high vegetition cover inereased
the  guantity - of  wnnins into the  downward
percolating growmd water.

The data oblained Tor the small vertebrate Fauna
(Tuble 5) suggest ae least  two modes  af
aceumulution. The low total namber of individuals
and the small pumber o arboreal species are: not
inconsistent with a pilfall rap. Arboreal  species
wortthd be more able te chimb out ol the gave had they
Gllen or elimbed in. However. the higher nuniber of
rodent individiads recovered Trom PicA, Uil 1oand
Pit By Lnie 2 suggests al anoavian predator may
have roosted within the cayve or solution whe v in
overhanging tree. One mightinfer from the relatively
sinall mimber ot individoals compared with other
eatensive owl deposits al Naracoorte (MeDaowell
2000°) that (his only occurred far g short time,

ARINCUE AL SPLOIMENS

The presence ol articulated  Tossil specimens
Stggesty il some snimaly enlered The cave intucl
These were presumuably live animuls, trapped by the
ptladl mechanism: which cither died from the [ull
s the cive and decomposed on the cone or
survived the Gl and were subsequently able o move
aboul wilhim the chamber. As the majority of
articuled material was ceeovered from the disti Fin
resions wthun the Fossil Chamber, the Luter seendvio
seems e more hkely, Observations by one ol the
athors (RTWY ol confemporary  aceamulations
stggest thut followmy entapment. starving animils
hecame thgmotasic and tended o seek out the
secupily of walls and erevices and died there, Thes
evadence Turlher supports the hypothests tha e pitlall
mechamisim was the primary motle of accumulation
for furge manmals and idieates tiar the bual of
some bones oceurred rapidly before disarticulaion
comld vecur,

The Taeh oF arlicobaled meterial representing very
[aree mamirmils (=100 ke (e, Procoptodion speamd
Avgomadiris spob suggests thae either their renains
were transported it the cave o the dinmeter of the
solution wbe aeted as w0 thody  mass sieyve’.
preventing the passige of lavgar, intact aninals. As
alrcady discussedl above, the absence of weatheting,
RO ol hydeatbic asport aind iy extensive

M Do V0 2000 B sl amemils smd saalnmems ol
Foestnrdnanrr <& Wb e e MNopiamscte O e £ omse sty
Park Sooh Sosgpalig Absppacr of pusges mesested 4 e
Chrepors Stshes Ao Ropionn! aualysis. of Aosyeslien
LLRERT TR SRl 0 s ot ] E i e s, e g
el RO ST AT [

hone surface diseoloration suggests that the bhopes
did nor accumulate outside the cave. The size ol
individuals of these species may have prevented their
Falling dhiveetly into the c¢hiamber below. The
individuals would he wapped and then die within the
solution tbe,  with  their remams gradually
meorparaled into the Tossil deposil as the corcusses
decomposed. The low MNI values for these luge
herbivore  species  suggest one  or dll three
possibilities; that [ew became Gupped. thal they
could  readily  esfricate thepselves,  (hal  the
numbers were Jow i the immediate vicinity of the
pitlall.

SKELETAL ELEMENT ABLNDANCES

The skeletal element abundances Tor caeh anit wnd
exeavation pit indicate that the relimyve nomber of
skeletal elements recovered (Rifh) i low, Accepting
the hypothests of a pitdall mechamsm capluing liye
amimaly av random, the magarilty ol hone in (he
deposit would result front decomposition of whole ar
near whole animals within the Fossit Chamber In
this case, an individuals entire sheleton should b
epresenied witlin the (ot fossal deposit and so
wauld give high Ri% values were the entire deposin
(o be sampled. The low abserved relanive shundances
are thus interpreted as an artelaet ol sampling. These
valtes silso dicate dispersal of elements follpwing
aceumulation under ransport regimes such as
sediment miss movement. water low and/o
bioturhation.

Peiducemintouy

COMPARISE WITHVICTORIA FOSSILCAVE

Victoria Fossil Cave, located ahone 7000 i fram
Ciithedral Cave, contains several fossil =ites tial
five yaelded s array of Middle Plemstocene T,
though only the main Fosstl Chamber Ty heen
thoroughty researched (Wells e af. 1984 Muriarty of
al. 2000). The Fassil Cliainber assemblige 55 by G
the Targest ind richest in all the cayes al Naacoorie
(Wells e al. 1984), Tossil-rich sediments appear (o
have heen deposited priar (o 213 ki and span many
thousands of years (AyHHE oo ol 1995 Moriany ¢
20000 A prfall tap is suggested wbe the primary
mechamsi responsthie for the aceumulation of
anbmals (Wells er al- 19831 A wigority ol the more
common megalaugal speces wlso oceurs within
Cathedgal Coave (cu, Sthemorns gith, S, briaenel
Mermiiees, 19670 5. oecideatedis Glavert, 1970 andd
Avgoraotierns ity 1 The magor faunal dillerences
hetween the lwo assenthlages Tie in the preaence of
the rurer species in Victarin Fossgl Coye g
Puloechesies azaeld Owen, TRT3 N sdeeyim
Murens, 196205 nutdedockid Wells & Murmiy. 19798
perles DeVie, IROS, Sthentous spoanv, S bty
Prideavx & Wells, 1998 and Froresdegodooe roechin
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Owen, [874) und are Tikely w reflect dilferences in
sample size,

Preliminary favnal samples have been oblained
from dited deposits in Spring Chamber and Grant
Hall within Victoria Fossil Cave (Moriarty ¢ ol
20000, Many species detected in the Cathedral Cave
Fossil assembluge were not recovered from Spring
Chamber. This may be an artelacr of the small
sample size from Spring Chamber. U-series dates
obtained indicate that the Spring Chamher faung s
older than that of Cathedral Cave (Aylitfe eral, 1995
Mariurty et al. 2000). althongh some averlap oceurs
during the period 282-211 ka corresponding o the
uppet portion of the Cathedral Cave date range (270~
| 549 ki)

Grant Hall sediments appear (o have o higher fossil
content thin those of Spring Chamber and the fauna
iv more like that of Cathedral Cave. The megaliana
represented closely resembles the Cathedml Chive
fossil assemblage, Moriurly ¢f af. (2000) sugeested
un dge between 160 and 8O ka for sedimend
aceumulation i Grant Hall Howeyer, they argue
thitt this muy not be the wrue age ol the sediment

Pl and fauna due o the potential for reworking of

previowsly deposited sediments.

PROFIVMAL COMMERNTEY AND FALAEOENY IRONMENTA|
[ECONETRECTION

An ninderstanding of (he taphonomic biases witlig
e Tossil assemblage wives moare conlidence o any
palicoenvicomnenital reconstiuetion, but. as the
Fauna accumulated during o periad of approximately
1200 ki, time=averaging may  compropise this
Hiterpretation

ICocun be concluded  that the large mamnal
component of the proximal community  consisted
primarily of herbivores, Of (hese. grazing Lypes
(Migropus sppa were (he nost abundant, The
howsing herbivore fauna consisted ol the extinet
sthenueine  kangaroos,  Wallabia  hicolor and
Zygomanrny drifohiy. Vegetaion allowing this mis
of herhivores W cocxist swithin the same regeion
would inclide shrabs, trees and grasses. Ab open
forest or wondlund with a grassy undecstorey s the
most  likely  environment.  However,  srazing
kamgaroos could also Torage inomore open areis
within o foreste on the forest edge or adjacend
mrasshunds. Murray (1084) wnggesied  fhae e
morphology ol the Zyvgomaiuriey nusaly may be an
adaptotion tor browsing on reeds within shatloy
waldr, stiggesting the possible presence ol werlaids
OF SWaT s,

The prescenee ol Lasiorfiimns fattfroms (Dwen
IR45) in the deposit appeirs: inconsistenr syl His
environmental reconstruclion. Todiy. (las speges
ihabits semi-arid (o arid savannal rewions (Wells
14983). However in the Mid-Pleistocenc. this specivs

mity have inhabited the outer edyee of open forest or
woodlind, s even in historie imes i range
exlended into higher ranfall areas (Wood-Jeaes
1024).

Muost ol the simall animal faona is indicative of wam
open  farcst/woodland - cnviramment. A smaller
namber occurs today i osavannah o and  heath
vegelalion sugeesting it nay have oceurred in elose
proximity o Cathedral Cave during the Middle
Pleistacene.

Meditm-sized  mammals such us bandicoots
(Perameles and  [xoodon) need  sufficient ground
cover lor retuge and the presence of low-lying scrub
i sugeested. Antecltinuy flavipes (Witerhouse.
IM3%), Phascagale colien (Gould,  Thddy and
Cercertehts namey | Desinarest, 18 18) are arboreil
species. This Further supports the presence ol
abumduntrees consistent with an apen
forest/woadland. The only arid species recavered
frome the  fossil deposic was the Plains Ra,
Petdomys anstralis (Gray, 1832) which Walfon
{ 1OMR) supgests prefer today rocky arid regions.

The T sugeests o yegermon STruciure sinilar o
that of the region prior (o Laropean land ¢leirng.
Croft ¢ al. (1999) ipdicate that the vegetation
communily ol the Naracoorte region was domimated
by open cuculypr forest/wandlands with intermitien
wssock grasstunds and sedgeland prior 16 European
settlement, The diversity in vegetation for the region
during the Middle Pleistocepe as indicated by the
Cuthedral Cave fossil faung suggesis that i o local
senle the vegetation may have heen ceotunal.

PALAROC LIMATE

During the period bracketing the Cathedral Cave
fossil assemblage (hetween [59and 279 k) o glawcial
mpximim oceurred b 3700 Ko oalone with an
terelacial toxyeen dsotope stige 7e)p and warm
interstadial periods cenlred onm 230, 220 indd 195 ka
(AVITe o1 wle 1BYR: Winned o owl 19974
Muartinson er af 19871 reparted (hree radiolumion
feh temperane peaks for the Sauthern Ocean
CRCTE-12600 dorimg the o ol Faal decumudamo
Al 20 220 il 195 kacwith o amax i lemperiione
gl abondt 005 0 fdaher thane present and lewes
empertures averieine 3 0 below present e g h
tempertnne peahs correlaie witly the infeegelacial o
warm ineershadial events of thas period, Aylitle @ of,
CHOH ) spe el spelenthem deposition Tollowed these
(Mlses  eorespoindiog 1o stadials and  conl
oterstadiabe, Lude e wecomulaed during perieds
ol mpelearticm Tomaiin sugdesting thot the majornity
ot dnmd reams were accomiluted  during the
wagner farere bacials anid interstidials. Acceptimg ths
liypetliesis enables (he dates Tor the span during
which the Gl remoins wewe accamulaimnge o he
refined fo the period 240 ka b T4S Ra,
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AyITe er al. (1998) indicated that the regional
hydrological baldnce at present 15 an analogue for
pterelacial conditions, and Laking this inte aecoun
it is concluded that the majority ol animal emains
accumulated during periods of local ¢limate smilar
L it of the present time.
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